Mass spectrometric analysis of integral membrane proteins at the subpicomolar level: application to rhodopsin.
Integral membrane proteins are among the most interesting molecules for biomedical research, as some of the most important cellular functions are inherently tied to biological membranes. One such example is the vast expanse of receptors on cell surfaces. However, due to difficulties in the biochemical purification and structure/function analysis of membrane proteins, caused by their hydrophobic or amphophilic nature, membrane proteins are still much less studied than soluble proteins. Our laboratory has successfully developed and applied a methodology for the mass spectrometric analysis of integral membrane proteins. Here, we present an improvement in the sensitivity of detection made possible by the advancement of mass spectrometric instrumentation and refinement of the chromatographic analysis. Subpicomolar samples of bovine rhodopsin purified from native membranes were successfully analyzed, obtaining complete sequence coverage and the detection and localization of posttranslational modifications. Therefore, it is demonstrated that the detection limits and sequence coverage for soluble and membrane proteins can be comparable. The methodology presented here allows mass spectrometric analysis of subpicomolar levels of photopigments or other integral membrane proteins either from their native membranes or as products of expression systems.